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Professional Practice 
2007 Pont pédestre sur l’Our, 
Burg Reuland 
Maître d'ouvrage : Commune de Burg-Reuland 
Architecte: association momentanée 
Michaelis-Weinand, Espeler 
Ingénieur: bureau d'études Weinand 
Professional Practice 
2006 Patinoire, Liège 
Maître d'ouvrage : Ville de Liège 
Architecte: association momentanée Escaut-
Weinand 
Ingénieur: bureau d'études Weinand 
Surface utile : 4700 m², 
Coût estimé : € 7'200'000,- 
Professional Practice 
Professional Practice 
Professional Practice 
2006, Salle de sport, Yverdon 
Maître d'ouvrage : Commune d’Yverdon 
Architecte: Ueli Brauen & Doris Wälchli avec Yves Weinand 
Ingénieur: Bureau d’Etudes Weinand 
Surface utile : 2866 m² 
Coût estimé : CHF 14'000'000,- 
 
Professional Practice 
Professional Practice 
2009, Parlement 
Maître d'ouvrage : Canton de Vaud 
Architecte: Atelier Cube / Bonell & Gil 
Ingénieur: Bureau d’Etudes Weinand 
Coût estimé : CHF 21‘000'000,- 
 
Professional Practice 
Professional Practice 
Research 
Research 
Philibert de l’Orme 
Construction detail 
Research 
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Characteristic properties Small 
Specimen 
Constructional 
Element 
Difference 
to the small 
specimen 
Bending Strength 
(mean value [N/mm2]) 
 
68 
 
37 
 
46% 
Tensile Strength 
parallel to fibers 
(mean value [N/mm2]) 
 
80 
 
30 
 
63% 
Compression Strength  
parallel to fibers 
(mean value [N/mm2]) 
 
40 
 
32 
 
20% 
Characteristic values of spruce  
[P. Niemz, 1993 and P. Glos, 1981) 
Research 
Elasticity modulus E – normal deflection: 
Shear modulus G – shear deflection: 
longitudinal 
radial 
tangentiel 
Elasticity Modulus E (in Tangential, Longitudinal and Radial direction) 
Shear Modulus G (in Tangential, Longitudinal and Radial 
direction): 
(Soft Wood) 
 
(Hard Wood) 
(Soft Wood) 
 
(Hard Wood) 
Research 
Research at Ibois 
Free form shell structures 
Introduction 
Research 
Structural behavior of rib shells  
Construction detail 
 Johannes Natterer 
Research 
GEOS 
Build rib shells on free-form surfaces 
 Claudio Pirazzi 
Research 
Research 
Structural behavior of rib shells  
Develop a finite element  
 Johannes Natterer 
Research 
Structural timber fabric 
Applying textile principles to building scale 
 Markus Hudert 
Linear Components 
Research 
Linear Components 
 Markus Hudert 
Research 
 Markus Hudert 
Research 
Linear Components 
 Markus Hudert 
Research 
 Masoud Sistaninia 
Maximum principal internal stresses for two proportion  
Proportion (length/width)= 7 
Length= 11.55 m, Width= 1.65 m 
  
Proportion (length/width)= 8.7 
Length= 11.55 m, Width= 1.32 m  
Maximum Principal stress= 46 MPa Maximum Principal stress= 29 MPa 

Research 
 Timberfabric 
Research 
 Timberfabric 
Research 
 Timberfabric 
Research 
 Timberfabric 
Research 
 Timberfabric 
Research 
Origami – Folded Plate 
An interdisciplinary reasearch between architects , engineers and mathematiciens  
 Hani Buri 
Surface Components 
 
Research 
Surface Components 
 
 Hani Buri 
Research 
Digital modeling 
single patch geometries 
Surface Components 
 
 Hani Buri 
multi patch geometries 
Prototype 
Surface Components 
 
 Hani Buri 
Engineering 
Both numerical simulation and laboratory testing contribute important information 
Surface Components 
 
 Hani Buri 
Deformations Geometry  
1. Max vertical displacement 
3.3 mm 
3. Max vertical displacement 
1.9 mm 
2. Max vertical displacement 
2.2 mm 
 Hani Buri 
Surface Components 
 
Chapelle de St.Loup  
MAITRE D'OUVRAGE 
INSTITUTION DES DIACONESSES DE ST-LOUP 
 
MANDATAIRES 
GROUPEMENT D'ARCHITECTES 
LOCALARCHITECTURE 
BUREAU D'ARCHITECTURE DANILO MONDADA 
 
SHEL  
Hani Buri, Yves Weinand 
ARCHITECTURE, ENGINEERING AND PRODUCTION DESIGN 
Une start-up de l’EPFL IBOIS 
 
SOUTIEN FINANCIER 
Office fédéral de l'environnement OFEV 


Research 
Mathematical Background  
Of monster curves and Iterative geometric figures 
 Gilles Gouaty, Ivo Stotz 
Surface Components 
 
Research 
Iterative Surface Method 
A new surface model 
 Gilles Gouaty, Ivo Stotz 
Surface Components 
 
Research 
Indegrated Design and Production  
Computer-aided solutions for the production of 
complex free-form architecture 
Surface Components 
 
 Gilles Gouaty, Ivo Stotz 
Research 
Feasibility study: 8x8 Prototype 
 Gilles Gouaty, Ivo Stotz 
Surface Components 
 
IBOIS - Laboratory for timber constructions 
 
head 
Prof. Yves Weinand, ISA architect, EPFL civil engineer 
 
administration 
Hildegard Bachmann, secretary 
 
staff 
Dr. Hani Buri, EPFL architect, scientific collaborator 
Dr. Laurent Humbert, mechanical engineer Poitiers, scientific collaborator 
Dr. Bernhard Stamm, civil engineer, Karlsruhe (D), scientist 
Dr. Ivo Stotz, EPFL architect, scientist   
François Demoures, EPFL mathematician, PhD assistant  
Markus Hudert, Städelschule Frankfurt (D) architect, PhD assistant 
Benjamin Hahn, civil engineer, ESTP Paris and TU Dresden, PHD assistant 
Sina Nabaei, structural engineer, ENPC Paris, PHD assistant 
Christopher Robeller, architect, London Metropolitan University, PHD assistant 
Future Research 
Future Research 
Curved Origami 
Bending timber panels 
 
Design of light-weight large span structures 
 
Geometric design using curved corrugation 
profile instead of a straight polyline 
 
Research in constructive detailing for joining and 
assembly 
 
Research in structural optimisation by load tests 
and FE-analysis 
 
 Applications 
Research 
Curved Origami Prototypes and Applications 
Research 
Curved Origami 
Geometry and Detailing 
 
Unrolling of the curved surfaces 
 
Multylayer Geometry  
 
Constructive Detailing 
Experimental investigation 
• Curved prototypes of length 2m  :   
OB1, OB2, OB3 
Prototypes:  
• Screwed and glued connection between the panels 
• Okoumé plywood panels (three plies) of thickness t = 6 mm 
1 2 
3 
4 6 7 
mid-length 
8 
5 
9 
10 
• 10 Stiffeners - Okoumé plywood of thickness 22 mm : 
4-5-6-7 linked together 
2, 9  placed at support position 
mid-surfaces of stiffeners and panels depicted 
S = 1778 mm 
L = 2000 mm 
h0 = 33.33 mm 
w0 = 340.71 mm 
h2 = 200 mm 
w2 = 170.59 mm 
Parameters values: 
1.1249i 
0.166q 
1.172p 
78 44  
0.208k 
Experimental setup: 
Load cell 1 
Load cell 0 
S=1778mm 
LVDTs 
LVDT 
W+B 300kN loading system  Four point bending test : 
transducers locations (i=1..7) 
(2) 
F0 F1 
(3) (4) (5) (6) 
(7) (1) 
290 290 309 290 290 309 
three specimens OB1, OB2, OB3 
Load cell 1 Load cell 0 
S=1778mm 
LVDTs 
LVDT LVDT 
OB1 and OB2  
OB3 
LVDTs 
transducers locations (i=1..5) 
(1) 
F0 F1 
(2) (3) (4) (5) 
444 445 445 444 
S/3 S/3 
Research 
Curved origami beams: 
Prototype under bending load : 
Students: 
Yann CRETEGNY & Stefan SANDER 
load 
 Laurent Humbert 
Future Research 
Structural behavior of 
innovative curved / folded 
Timber structures 
Experimental characterization 
measu
Contactless optical method : 
digital image correlation 
Accurate 3D shape and surface 
displacements        measurement 
Doubly curved timber module :  
load 
measu
Profile identification : 
10-2 pixel accuracy 
Numerical analysis 
non -intrusive 
field measurements 
 Laurent Humbert 
Future Research 
Mechanical form-finding of the timber woven structures 
Challenges: 
 
o Describe the mechanics of thin timber panels in finite 
deformation 
o Collision detection (on side and faces of panels) 
o Material orthotropic characteristics 
o Numerical implementation 
Objectives: 
 
o  Predict the deformed configuration for a set of woven timber 
thin panels under an overall boundary condition 
 
o  Structural analysis and structural design 
Relevant research fields: 
 
o Micro and Meso mechanics of fibrous composites 
o Real-time physics (Real-time deformable bodies, Collision detection algorithms) 
o Dynamic relaxation method for form-finding of bending structures 
Future Research 
A five step methodology for mechanical form-finding of woven structures  
 (i) Flat elementary configuration definition 
 
 (ii) Interaction definition 
 
 (iii) Imposing the boundary condition 
 
 (iv) Relaxation 
 
 (v) Structural design 
Future Research 
Methodology: example of application 
Future Research 
 
 
 
A new, adhesive free 
bonding technology 
 
Resp.:         Dr. Bernhard Stamm 
 PhD student Benjamin Hahn 
 
 
Interdisciplinary Research Project: 
 
„Sinergia Welding for Wood“ 
  
•BFH :  
 Bern University of Aplied Science 
 Section Architecture, Wood and Civil  Engineering  
 Biel (CH) 
 
• LERMAB-ENSTIB:  
Ecole Nationale Supérieure des 
Technologies 
et Industries du Bois 
Nancy (F) 
 
• EMPA:  
Swiss Federal Laboratories  
for Materials Science and Technology 
Wood Laboratory 
Dübendorf (CH) 
 
•EPFL:  
Ecole Polytechnique Fédérale de Lausanne 
Laboratory of wood construction IBOIS 
Lausanne (CH) 
Future Research 
Welding parameters: 
 
- Welding pressure: 1.0 Mpa < Ps = F/S < 2.0 Mpa  
 
- Frequency :100 Hz < f < 150 Hz 
 
- Welding time: ts /  welding displacement: ds 
 
- Amplitude 1.5 mm < a < 4.0 mm 
 
- Friction force: Ff  = μ · F 
Principle: 
Benjamin Hahn, Bernhard Stamm 
Future Research 
solid timber wall, floor and roof panels 
Prototype of cross-welded 
timber panel: 
Composite beam sections: 
Structural applications: 
Benjamin Hahn, Bernhard Stamm 





 



C R I T I Q U E   F I N A L E 
I B O I S  /  B u i l d i n g  F a b r i c  /  A t e l i e r Ives Weinand / Magdalena Besomi   /   Le 17 Décembre 2009 
L E  P R I N C I P E 
2D 3D 
L E  M O D U L E 
TISSU 1 
TISSU 1 
TISSU 1 
TISSU 1 
TISSU 1 
TISSU 1 
TISSU 2 
TISSU 2 
TISSU 2 
TISSU 2 
TISSU 2 
TISSU 2 
TISSU 2 
TISSU 2 
CROIX PALIERS 
PALIERS 
ESCALIERS 
ESCALIERS 
GARDE-CORPS 
ESCALIERS 

L E  P R O J E T 
façade sud  façade est  
L’ E M P L A C E M E N T 
N 
L E S   E S C A L I E R S 
L E S  E S C A L I E R S 
L E S  E S C A L I E R S 
L E  S O C L E 
« Ciudad Abierta » Ritoque- Chile Référence 
N 
L A  P L A T E – F O R M E 
L E S  P O I N T   D ’ I N T E R S E C T I O N 
1 
2 
3 
4 

variante d'utilisation du 
module 
développement d’une structure 
a tower for paléo festival 
développement du projet 
échelle du module 
variation du module 
position de la marche 
a tower for paléo festival 
le projet 
élévation coupe 
a tower for paléo festival 
le projet 
plan plate-forme 
a tower for paléo festival 
plan étage type plan rez 

le projet 
a tower for paléo festival 
axonométrie marches axonométrie 
















Student Work 
Student Work 

Student Work 
Student Work 
Future Teaching 
A MODULAR TIMBER STRUCTURE: 
Case study of a project from IBOIS : Two approaches 
Future Teaching 
Project 4 credits 
Software training 
(ABAQUS) 
Results 
Interaction of two modules 
Future Teaching 
Project 8 credits 
Sina Nabaei 
Geometrical decomposition and 
parametric design 
FEM analysis Structural improvement 

ibois.epfl.ch 
